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Abstraet 
'

This study presents a ccmprchensive, in=depth investigation into the physic.ochemical
properties, strtrctural classifications, and diverse industrial applications of petroleum coke
gercrated throughaut *tlvarx,rtl erude oi} reflini*g proee$ses. Foetrsing speeifiealiy an the
operational envirorrment of the Fergana Oil Refinery {FOR) as a prirnary indus*ial case sfirdy,
the research thorouglrly exaffrifies the origin, dispersim mechanis'ms, aT d teclmclogical sources
of coke dust emissions. Furthermores it evalust€s the complex hygienic" tcxicological. and
environmental hazards associated with prolonged occupational exposure. Analyticai data and
instrumental measurements substantiate thst airbome concentrstions sf eake dust freapentll,
€x€€€d establish€d ara*artlra allswable threshclds, directly cwuihrtiag t6 th€ *apainaeat af
workers' physiological functicns and triggering sever€ respir*tory and systemic pathologies.
Consequently, the paper emphdzes tlte critical. imperative for implementing modern
technoiogical modernization, closed-loo.p production cycies, advaneed filtration systems, and
rigorous occupational he€lth safeguards.

Kqnvords: E*rolewn coke, ceke dffit effissiotrs, tlwrmal <raeking pyr€ly€is, catban
matix, industrial hygiene, cccupaticnal toxicology, envircnmental safety, occupational
diseases, preventivd measures.

INTRODUSrION

Ln recent yeflrs, diversifuing the fuel ond enerry see'tor, utilizing reso-urces eIfieientll',
andensuringh€althy workitgccnditions ia ra<t&m industrialenterprises have remeinedaffisng
the mast pressing issues. Crude ail refining technologr plays a -.ital role in enriching €nerg).
resoufces and manufacturing various chemical products. F{owevef, due to the thermal
decomposition of heavy fraciions, these processes not only produce a solid carbon-based
substance knovm es petroleum coke, but also generate haffiful eirborne fastors, specificelly
coke dus! which poses a serious threatto wor*ers'health. The main objective af this study is
to examine the physicochemical properties ot=petroleum coke and evaluate the key hygiinic
and ecotaxicological facters using the example cfthe Fergana Oil Refinery.

. 
MAIN BODY

Petroleum coke is a solid earbonaeeous prociuet generated througlr the high-temperafi.rre
thetmal cr:a.c;kitrgor pyrol,vsis <lf *eavy reeidual crude oil fra<xians at operatiag t€filF€faftf€s
rsngtng from 500 to 550 degrees Celsius. Indushial prccessing primarily relies an technological
methods such as delayed coking and fluid coking. Based on processing stages and applications,
petroleum coke is categorized into distinct types: raw (green) coke, which contains high ievels
ofunrefined volatile metter; celcined coke, *eated st extreme the.rmal conditions b€tween 12$0
and 1400 degrees Celsius for electrical engr'neering qpplications; and metallurgical coke,
extensively utiiized inthe industiai synthesis ofaluminum, silicono and specialized ferroalloys.
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Chemically and physicallp petroleum coke is predominantly composed of carbon,
accourting for 90 to 98 percent of its total mas$ The remaining campcsitiqn includes variahle
amowrts of sulfir ranglng frsm 0.5 to 7 percent, nitrogen, oxygen, and kace heavy metal
compounds sueh as vanadium and nickel. Straeturally, it exhibits a bulk densiff of 0.8 to 1.1
gRms per cubic centimeter and a high combustiontemperature window between 8O0 and 1000
degrees Celsius.

Evaluating tlte operational envi(x?inent at tle Fergana Oil Refinely tlncugh
instnrmental and laboratory measurements reve,bls thet massive dust emissisns o€Gur duriug
routine mechanical operations including coke crushing, material transportation, loading, and
drying. Specifically, active materiai handiing and kansport zones-exhibit airbornd dust
concentrations reaching between 7.2 and S.0 milligrams pr cubic met€r, which significantly
surpasses established sanitary and hygienic regulatory limits. Due to their fine respirable
fraction and micro-disperse structure with particie sizes extending up to I micrometer*, rh**.
airhorne particles rernain suspended for extended periods and penetrate deep into the workers'
respiratcry tracts. This ccntinuaus €xFesr:r€ trigge* persisterx infleftmetisr of the rn1;cssal
membranes, substantially elevating the risk of developing chronic bronchitis, allergic rhinitis,
pneumania, and occupaiional broiphial asthnra, while alsa impa+ing adverse systJmic effects
an the cardiov$euler rystem.

Conckibion 
;.;

Despite iis high energy density andcritical strategic importance in modern industry, the
productian and processing af petroleum coke gene.rab significant environmentsf and
occupational hygiure challenges. The empiricat findings from the Fwgana0il Refinery, which
reveal excessive concentrations of airborne coke dust, clearly emphasize the urgent need for
comprehensive technological modemization. Tq e.ffectively mitigate these hazardq it is
esssitiel to impldnent closed-lcep prodr*ctic,n systems, install sdvsnced d$st-filtering asd
ventilation units, an{ ,ru{f eguip personnel with high-quality personal protective equipkent.
Addiessing these critical safety reeasures is viial rloi *ily f+r reducing th.e iraiderice ef
cccupatianal respiretory and rystemic diseeses &Itong wcrkers, but alsa far ensuring long-terrn
ecological sustainability and environme*tal safety within the induskial region.
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